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A method for forming a gap-filled, planarization structure of dielectric materials on a 
substrate topography useful for forming microelectronic devices. A dielectric material 
is first deposited as continuous, dry dielectric layer, preferably a SOG layer. Then the 
dielectric layer is partially removed by chemical-mechanical-polishing (CMP). The 
chemical and mechanical properties of the structure can be chosen by varying the 
composition of the SOG layer and the subsequent CMP conditions. 



1 .A method of Chemical Mechanical Polishing (CMP) a low-k spin-on glass (SOG) 
oxide layer of a semiconductor device, comprising: 

(a) providing a substrate with bumpy topography; 

(b) forming a low-k SOG oxide layer on said substrate; 

(c) planarizing said low-k SOG oxide layer by using a Ce02-based slurry which 
contains tetra-alkyl substitute ammonium hydroxide surfactant. 


Structure and process for a multi-layer spin-on material are used. Process duration 
of a semiconductor planarization process is easy to control and manage by 
Chemical Mechanical Polishing (CMP) with this material. Two kinds of spin-on 
materials with different removal rates are used. The material with lower removal 
rate (a buffer layer) is formed on a semiconductor substrate first, and then the other 
material with higher removal rate is formed on the top. Afterwards, the polishing 
thickness can be controlled with the buffer layer when polished near the 
semiconductor substrate. 


